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($i>C) Novel Phosphonite-based Compounds, arid Their Preparation Method and Use as Stabilizer 
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^ ^ # t m « *f # * - * * # t 4t # ^ *f II 

#j S SI Si & 4 b ^ : 




Disclosed herein are novel phosphonite-hased compounds of 



formula (I) - 




wherein each of the substituents is given the definition as 
set forth in the Specification and Claims. Also disclosed are the 
preparation method of these compounds and their uses as a 
stabilizer in the manufacture of various polymers. 
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□ 
1. 
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OsMmsm m^sm ■ ^wm^ ; oh* ; sis ss§ imm&i 
i. 



2.. 
3. 



^&W&%mifr--3kmm3L£.m®kmfjS (phosphonite- 
based)4b ^4fc A * $t ;$r H 4t J| ^ £ #1 (stabilizer) 4l 
ffl ' # #1 ;%4§ - m.^Ttt ^£ #J ffij %L%*iia t « 

jt&^4#A*ft4b^£]8|gtii^4b^4^ - 

# a £ t % 

-&%L&%>&M£,&fcmis$ > 1^ ® g& IS ^ & * ft 4b # 
Bf ifosi^#^t^^^Mb (degradation) » g) ifcb » — & if Ifc 

fa m jt&&&,£ it z-^Ttm > so & t « « 

l^jLfc^4fcJMb^#4L-£;t#|3»*&ft4b #J ( antioxidants 
)• 

^fc^4fe + ^^& & 4b #fT3fc&ifc3£3&ft 4b & 

4b t JL £ T - i £ * ■ ***Hll£.2&>j&i3-fi & ^ . 
it A -Afe - it $ # «| ^ & ' «. ^ 4fe it £J *t » ^ £ ' 51 
#ft-fb^^#±4Li *|:^IiTt4:iJ'J^ - & Jt *h 

— *t a& -r ' *l ft *b #j 3= # ^ & - ^ #t ft 4t m ( 

primary antioxidants; #ifi|^*fcjlfjL3fcJMb#]) ^. i£ 

ft4b#] (secondary antioxidants; i& 34 ^ ft ift ft 4b 4£? j# 
4/ti ft 4b #J ) p& A m S - — =fc 4/1 ft 4b #] ii # & Jl ft £ JBJ 
fa"*4L» (phenols) > ic-^^^^Jg^r4*^ » M i§ 



ft4b£ £ ^ ( peroxy radicals) jfc i& Bl M ' *n $f jL jL 

A T ^ g * & & ; f ^ j=. ft ^ #J m ± # Ji, JEjfc 4b ^7 

* 3& ^ St SI (phosphites) > g. & £ « ^ £1 ^ & ( 
heterolytic mechanism) &. A £& ft 4b #7 (hydroperoxides) 
it ft & M ' flo j£ £. & £ ilSfjllj o 

^ ft 4b #] a i§ t #i tb % ^ 4£ ffl '«.#*^4fe-TJsjB^S4t 
pfe ft ^ IS) #j 3r ^ ^ it A ft 4b ° 4fc & Ht ' * — ± $l j_ ^. 
#L ft 4b #J ^ # ffi > -£4fc*Ub4L*fc*&_L-ri5.&||:#f- - £ gfc 
9H**I EP 0000354 t**ift*.^^ 6-* ft — * [c,e]- 
[l,2]-f S J* St SI * S£ % #L ft 4b M 4L^#fc.fl|T*£*|-*fcJUb 

tb^7 ° 

& ff6 ' - =fc #| JL =fc ^ ft #J -0ffflBf^#^r-*ft > gp 

^ ^ £t ft 4b #j ^ ^ ^ * J£ ^ A ' 

* * & -£ ^ '14 ^ 4± m m ' fcf *» ' £ I* 4b jl jut # a sj 
a^- — ^#Lft4b#J Chinox 1010(80- % fa ft 4b #J )£. jl #t 
4b#J Chinox 168 ( £ St SI & #L ft 4b #J ) 1 : 4 # tb £>] 
5. ^@ «, ^ 4£ ffl > 3fe«r#£]&.#tt#L|Ufc*fc:& > is. & ^ ^ lJ4 

' Chinox 168 M i& £ ^ 4 * # & ^ A • # a 

^i£ 350°C Bf Chinox 168 -fr£-*t^# • 0 ^b » - ^^Lft4b 

^ ^ ^ ffi .4l"*l ft 4b ^ m S! * ^ #J # JR. £ a t ' fk 



7 M i& ' * 'J? mil & ( 

phosphonites ) % 4b & $7 _L • ♦ ^e^S^^^-lM'Jtfc 1 ^ 

# ( G.B. Pat. Specification) % 1 ,256, 1 80 Sfc 4l 6- £ ft £. - 
-=- ^ [c,e]-[l,2] 'f £ ^ | | ( 6-phenoxy- 
dibenz[c,e][l,2]oxaphosphorine ) - H 2,034,887 Sfe ^ 6- 
(2,6- ~ £ JL T &-4- f J^ft — £[c,e]-[l,2]»f £ j$ St. 
31 ( 6-(2,6-ditert-butyl-4-methyl-phenoxy)-dibenz [c,e]- 
[l,2]-oxaphosphorine) » a ^ US 4,276,232 6-(2,4-^ 

* -S- T *-^L ft — ^[c,e]-[l,2]«$ 5£ ^ &£ SI (6- 
(2,4-di-tert.-octyl-phenoxy)-dibenz[c,e]-[l ,2] 
oxaphosphorine) > it ^ EP 0223739 - US 4,185,006 - US 
4,380,515- US 4,661,440 t ft ^ #J S. m it SI & 4b 

& _t it S J9H S£ SI % %L ft 4b m m A % & A * > 

ftTfe*#*t^-ifes&>^--^.4 1 s^itil^~^.^JR,4b #J £ 

^^^^ ^.4± ' <i£ ® -r 4& ^ # ^ & m m fk ' ^ $ & & m 

3Llb&fy) #} % 4L o 

#C ft 4b f 'J 4l £ $ # « . X ,t ^ 1 # ^ fit & #M£ ft 4b # 
SltSitt^MSJ-^^^^t^fe^r : ® itb • * # w 1 1T & & 
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& - m. * # T n it # ^ (I)4L *f *I # & m St S§ $ 4b ^ #7 > & 

& & 4* t * * - * * — & n >fb #j ^ # & # ( & & 

(phenolic group) H a JH it SI & ) » -T I-J it $>J — ^. £. .r. & 

£n ^ - rfc * — ^ #L 1Mb #J > * & * £ 4± T & # St 4 ° 




(I) 

* t • 

n#m^^ 15.3# £ & » JL n+m^, 2E. 4 ^ & & ; 

R, - R 2 - R 3 - R 4 - R 5 * R 6 £- i ^J?'J*tf : A.#Ci-C lg *fe4k - 

^(alkylene) > ^ ; 

# n+m=3 . X % C 3 -C 7 ^ J!& jftr jfe & ij #f 4* j& #J ^ if ^ 
(trivalent moiety) ; 

3 - 3r. flj . * ^ ^ & %l t% % ,j b j£ ^ (I)J ^ ^ ^ ^ 
ft $L it 3r >fc o 

# * - * # W ^ * * 4b * a* (1)^ ^ 4fe ^ # * 
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(I) 

& + 'n^-m^^ 1 £ 3 §dllt ■ I n+m & 2 J_ 4 
^ £ $k . Ri * R 2 - R 3 * R 4 * R 5 * R 6 4- i #J £ ^ : ft # 
C r C 18 ^|. ; # n+m=2 Bf > X & *T it # Ci-C 6 
^^4^ C 1 -C 8 4t^* ' : * n+m=3 B$ - X & C 3 -C 7 

^JUJ^^^-fflm^^^^.^^^; t n+m=4 > X ^ C 4 - 

#1 # # a £ ' i* * * 4b * ^ (1)^ S. m *L m % 4b 4- & 
4- j& ' •T#-.«S*a^-**.ifc# ' £ * & SI 4b 
(esterification) j& ^ 5c. SI 4b (transesterification) > f f # 
* T ?'J ^ #J « 4b # ^ (A)* 7F ^ £ JH Si SI a Bl a (B)4t tf &) 
»>(.£. 4> A # — 4H»*.*BB4L«tA^^-t^fi0')5.^JR* 
HX rfb # . ^T^l^, (n(A) + (B)-> (I) + nHX)#f tf : 
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(I) + n hx 



£ + » a (B)* 7F ^ g£ t & ft & # it A -ft *» -L it 4b # s£ 
(i) > flo (A) t 4l x ^TF-^jite^ig . tg- & * * 

Cl) ; ^ ^ ^ (alkoxy) ; l.^ili^^^illi^^^^^ 
(phenoxy) • - *tt^J t ' #, 4£ ffl X CI 4l S 

# at as (Ai)& *&4fe • 




(Al) 



— #fc.flo f ' _L i& 4l ^ & & >!i #, «f± ( t 44 & tk '14 ) 

150°C^fa^ ; fl& tjf^-li^^L^Lft^-srft * f ?'J 
flf # /fc & t ¥j ^(base)#^T it : J® (amine) OJ *o 
' =- ^ ^ (triethylamine)) - °fcb °& (pyridine) > N,N-— ¥ & 
m (N,N-dimethylaniline) - $L & $3 . a^^f ^.^^ . |£ 
Jtb > t£ # i& £ ^ -- ft ,|4 t ' # ^ f -J- <J4 vg. 

#J ' * *» ^ fe| . ¥&*—¥&*'¥&&* L>m&Z,®.ZL> 
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* no ^ * #j o t i^j&^i^r^ * a ^ *a ^ * 

Offenlengungsschrift No. 2,034,887 ^ ^ ° 

JSL ft $> W (1Mb ^ 4fe m m & & 4fe ' ?P s. 
5 HI & i| (A)^ 10- (B)T # ffl 6*pJL-r#-t^a^-*$L#-^- ' 

* *» s. m si si (A) ^ «. ft n m i & h ^ & 

Offenlengungsschrift No. 2,034,887 4l ft ; ffij^(B)^^ 
^3'Kittffl?li| 0 0 0 • fcl T ?'J i$ o° D 4b ^ id- (bl)#, !* 
g ' o° 0 ^ AO-40 ; (b2) - (b3)#. It g Great 

10 Lake fj • & £ S~ % LOWINOX CA22 &> Sl LOWINOX 
TBM-6 o ^if a^^j.^^] t - fa & ft (bl)$ift%,m?& 
BL M &i ° 




(bl) 




(b2) 




(b3) 



* # b ^ ^ /& m m ¥j & m s£ si it & & a) # - * it in 
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% ' n Ja m ^ % 1 > JT J. X ^ ft I ^ f I 
(propylmethylene) > Rj &. R 4 $ & f ^ . ffi^ R 2 i& R 6 £ & 
l-=-Ti ' a R 3 H R 5 t A A 4b ^ 4fe (la) > # I?P 6- 
(4,4'-5Tl-2-t-Tl-5-f & & -2'-t- T * -5 '- f & ■£ ft - 
-*[c,e]-[l,2H£*«ti§ (6-(4,4'-butylidene-2-t-butyl-5- 
methylphenol-2'-t-butyl-5'-methylphenoxy)-dibenz[c,e]- 
[l,2]oxaphosphorine) > (IaJ^t^JpJ : 




t£ #J # & 3r ^ «l± ^ * jfe. ft i£ f £° ^ — #C #1 4b 

m*b'4k ' Chinox 168 

: ^Ha^t^T ' # a A $ it 400°C Bf > t* #r « 4l £ # 
SLSI-fb^^4L^-«^J^# 48% f o 

3 ' * * * 4b # ^ (I) #Mb ^ 4^7 ^ ^ 

^ 4fc t 4t ^ 3r #J ffl ' 0 jtb ' W ft $k & - # 4* 4fe ffi 

^ * £ #J ' ft Z_ & % 4b #r 

«*L^3t^4feite.j& $7 . «ssa^^4: & i tf > & ^ ^ 

^o#^ 0.005 ~ 5 (50-50,000 ppm) • Jt #: 3tb • foifc 

^^^/t^-^a 0.05~0.5 (500-5000 ppm)i^f^ 
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(i)^fb ^ to - ^ % m ¥} & m m & zl m & ^ a % it 

& &(l)tf]Jb&to > * t^.-*tt#J#.*i]SSr5fe4L(Ia) - 

«. 4fe ' 4H *» ^ (PE) * # p% ^ (PP) . a * * * #/ # ' 
.5 &*Z*;l#-Sl&£-fc4fe''fc|*» ABS # > ^ii^(polyamide) 
' & 44 & i| (linear polyester) • 5$ & f S£ Si 

(polyurethane) > £ ^8. Sfc ii (polycarbonate) > ^ ft 
(elastomer) - J£ & & (polyvinyl chloride) • « A # 4L 

10 j&^o^ PP -PE ABS t ' -I-i£.i&4-ift4fote fcjtfcJSTF 

^#B^4L^.^^ffi^^:#J ' fife" ± # & ^ a 4b ^ s£ (I) 

4t-^^#fJ«#SJlHStfi&4b^4fc4L*h > it. — # & ^ g£ % 

& i A sk m m % in A it m . ^ # ^ m #j # #. # -r it $l & ^ 

15 & &(tZ^LJb)i±%. o t ' Sfr & fL 4b #] «T #| *o Chinox 

1010 > Chinox 1076 > & # & ^ ; rfn £ II & *t ft 4b 
#J ^T^#.J Chinox 618 - Chinox 168 > $ # 4^&i^ - 

* «fe H #. -fit ^ #J tfc ^ ffl ' flMM a m ^ # c 

* t /8 a * it £ tfL (b=+yellow/-blue) - # L #. 

it (MI > Melt Index ; # £l £ g/10min)^ & £ (YI • 
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Yellowness Index) flfc $ fyj 4l & H • ^ BYK Garden ^ s) 
!k £ 3^ 4k n %, Color-guide 45/0 # & £ tf ( 
spectrophotometer ) > /9f ffl 4l # i£ *J 3" ^ ^ ASTM D- 
1925 - b ii^ MIfc;£->ft4t-^£&jMt 

H * • flo ^ ffl ^ If 4 ^ ^ ^ f ^ 5] ^ t ^ 

SEX-45 ^^f * m, • 

(i) 6- a * - — £ [c,e]-[l,2] ^ Sk m m. m (6-chloro- 
dibenz[c,e]-[l,2]oxaphosphorine) : 9 Bfl 
Offenlengungsschrift No. 2,034,887 ° 

(ii) 4,4'- £ T & £ (2-t- T & -5- f & g£ (4,4'- 
butylidenebis(2-t-butyl-5-methylphenol)) ; 4b X 

»J $L ' n° D ;g AO-40 - 



(iii) Chinox 1010( o °a^ ) : £ J**$fc4bx./£ s] . $ £ ^ ^ 
S f A (3,5-di-t- T & -4- j& * A £ & 81 ) f *fe 
(tetrakismethylene(3,5-di-t-butyl-4- 



(iv) Chinox 1076 : ^fj^jbx^?]| . ^ £ Jj, + 

& 3-(3',5'-di-t- T &.-4'-&&-1£&.)ft i| (octadecyl 3- 
(3',5'-di-t-butyl-4'-hydroxy-phenyl)propionate) • 

(v) Chinox 168 : ^iijbx/>i]| , ^ ^ ^ 3. (2,4-di- 

t- T I- |: ^ ) 5 4 t ( tris(2,4-di-t- 

butylphenyl)phosphite ) ° 

(vi) Chinox 618 : £ # 4* 4t x C t - f ^ £ Jf #f ^ 



hydroxyhydrocinnam ate)mathane) ° 
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^E9^^(+yV^^^^^S|) ( cyclic 
neopentanetetrayl bis(octadacyl phosphite)) ° 

(vii) # ft (PP) : & $f * £ S] $1 ' H 2020 • 

(viii) 3fc ^ j% ( PE) : & ^ s] £ . 30 ft Formosa 9003 ° 

(ix) ^ji|-T-^-|6^X^#||j (ABS): & Jf & 
^ s] $L ' & %> Chimei 757 • 

6-(4,4'-£T^-2-t-T*-5-¥ *.Sfr-2'-t-T &-5'- ¥ 
*[c,e]-[l,2]-9SJ*atiS4L|l# : 

m 46.95g ( 0.2mole) 6-|L^-— 3£[c,e]-[l,2] "f £ 
^S^Si - 84.26g # M'-STl-f (2-t-T^-5-f IS^ * 
120ml 350ml &df ^ISJf^^l S- H ft ' 

&*£#m 80°C ' ^ma^Fal^ 18 /hflf o 

I T^ + li • & 6-(4,4'-£T*-2-t- 

T^-5-f £.Sfr-2'-t-T:&-5'-T ^[c,e]-[l,2]-f 
Sfl^ &Sg ' JL # & 90% » ^.Jftl&BB^ 75±5°C ° 
4E SL #1 ^ g 

31* >fr 3* #. 4* 4fe + ^j&fc4*4fefe.;&#j • 31 #'J ffi & £ *t 

& j?- m$L ft £,&&ikfc%4bfflftm)> % m & 

& $L #J is. ^(A~F);t A -ko T ■ (a T fcb #'J & $ * fct ) 
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-A : Chinox 1076/Chinox 168=1/2 ; 
B : Chinox 1010/Chinox 168 = 1/4 ; 

c : &j&w%-®tiLm ; 

D : ^/&#>] /Chinox 168=1/1 
5 E : ^ jfc m /Chinox 1010=1/1 ; 

F : /Chinox 168/Chinox 1010=2/1/1 ; 

G : Chinox 1076/Chinox 618=1/2 ; 
H : /Chinox 618=1/1 ; 

1 : /Chinox 1076=1/1 ; 

10 J : /Chinox 1076/Chinox 618=2/1/1 - 

MftW 1 

m 100 ^ 4l £ i5 & ^ - 1200ppm # fi& ifc £5 ( JJ* # 
Sit^f f tf )« A B~F #J J?'J ^ ffl * fx] Ifr & 1 ^ & 

2 t)«.^ • -L$£^s* l >&^4fe-£. 230°CT a ( 
15 single screw extruder) |^ 4$ i& M iij 5. -k. ° ^ 1 A & 2 M tf 

& & & m ^ m & # ♦ nt it #j ®l m - 

ft. # & ^ * ^ *£ (b 0L £ *!M> ) • * 2 t 8fL to #> #1 4L 
& ft & %l ft %l 4b • JLJL^^^^pdj^. ' # ^ /£ #-J & 

m- 100 ^- - 1200ppm tf] JjL 81 &££5 ( a & 



& itm*!* & #1% $t ferns. * ° 

Jfr 100 f^^ ABS #m *Sl ^ || II iiffl * 

*» 5 #r 7F )$& ^ o « # ^ 4fc £ 220°C >& £. T *'J ft * if 
*fe#***ifc*T*£* • £ 4- ^ % ^ # * JL ^ » If (180°C ) 

* & & & it jfe ' »j n & * JL ^ * 5 - 

* 5 ^ 7F ' ^ $ ^ # *j ^e. abs m m t i # ^ 



4k l 



^ #J # 


(ppm) 




^ o ^. 


# 1 =k 


% 3 


% 5 =fc. 






-0.75 


-0.11 


1.22 


2.54 


B 


500 


-1.52 


-1.02 


-0.31 


0.25 


B 


1000 


-1.60 


-1.19 


-0.76 


-0.27 


C 


500 


-1.82 


-1.68 


-1.05 


-0.91 


C 


1000 


-1.85 


-1.72 


-1.34 


-1.07 


C 


2000 


-1.90 


-1.82 


-1.68 


-1.52 


D 


1000 


-1.80 


-1.70 


-1.08 


-0.92 


E 


1000 


-1.78 


-1.70 


-1.12 


-0.95 


F 


1000 


-1.80 


-1.71 


-1.15 


-0.97 



18 




* 2 



3r £ #J 3* 
ft 


(ppm) 


*t ^ £ A & ¥} MI 




^ 1 -h> 




5 -X. 






4 S 


< 1 
j . i 




o . 5 


B 


500 


4.2 


4.8 


5.8 


6.5 


B 


1000 


4.1 


4.6 


5.3 


5.6 


C 


500 


3.2 


3.3 


3.6 


4.0 


C 


1000 


3.0 


3.1 


3.2 


3.4 


C 


2000 


3.0 


3.1 


3.1 


3.2 


D 


1000 


3.1 


3.2 


3.4 


3.8 


E 


1000 


3.1 


3.2 


3.4 


3.7 


F 


1000 


3.0 


3.2 


3.5 


3.7 



^ 3 



^ #j m 
m 


(ppm) 


& £ iB %L #7 b -fit 


* 0 =*. 


% 1 


* 3 ^ 


% 5 & 






-0.85 


1.05 


2.85 


4.2 


A 


500 


-1.29 


-1.03 


-0.4 


-0.2 


A 


1000 


-1.51 


-0.87 


0.77 


1.66 


B 


500 


-1.81 


-1.69 


-0.96 


-0.78 


B 


1000 


-2.48 


-2.12 


-1.02 


-0.02 


C 


500 


-2.32 


-2.25 


-1.66 


-0.87 


C 


1000 


-2.13 


-2.21 


-1.86 


-1.07 


C 


2000 


-2.25 


-2.22 


-2.02 


-1.68 


D 


1000 


-2.26 


-2.21 


-1.75 


-1.00 


E 


1000 


-2.18 


-2.20 


-1.76 


-1.02 


F 


1000 


-2.24 


-2.21 


-1.80 


-1.05 
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m 


(ppm) 


*t -k. m. ij & mi 




1 -hr 

TP 1 -J^ 




J -X 







U.Z3 


0.19 


0.12 


0.10 


A 


500 


0.25 


0.2 


0.15 


0. 14 


A 


1000 




Pi o ^ 




U.z 1 


B 


500 


0.25 


0.21 


0.18 


0.16 


B 


1000 


0.25 


0.25 


0.23 


0.20 


C 


500 


0.25 


0.25 


0.23 


0.21 


C 


1000 


0.25 


0.26 


0.26 


0.25 


C 


2000 


0.25 


0.26 


0.25 


0.25 


D 


1000 


0.25 


0.25 


0.24 


0.23 


E 


1000 


0.25 


0.25 


0.25 


0.26 


F 


1000 


0.25 


0.25 


0.24 


0.25 



* 5 



^ #j m 
m 


^5- ftv jjr 

(ppm) 


YI 4A 


477 ^# YI -fit 


1Mb 2 /J> 
8f '4l ^ YI 

it 


yi it m ^ 

4b * (AYI) 






14 


75 


61 


c 


1000 


11 


52 ■ 


41 


G 


1000 


12 


60 


48 


H 


1000 


12 


57 


45 


I 


1000 


12 


58 


46 




1000 


11 


55 


44 



*fc _L fir i& ' * # «E 4l * 4b # 3, (I) Sk m m % 

4b & #7 6<7 # » > - 4b ^ $7 Ji gp & ^ - * & ft, 4b #J 

C ad- & ) &. — & ft 4b m- ( s j* m. m &. ) # & ^ . isj ^ 

^#i^m#^:^.ft4b^-K^x^^ . JL £ - 3" ® ' ^f£^£ 
* m. m % 4b ^ $7 A % ft f *> - ^ « ^ * |fc ft 4b f'J ^ A ft 3* 

-f- * • SI itb • ft * f £n 4L - ^ * - * #t ft 4b #J (>£, £ £ 
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Chinox 168) > % m ft %f & ~> ft *? A% %Lik 

*L f& 4r £ '14 ' S jfcb • ^^-|^t#Jii&t!l^l-^^#/Bf » 

' * ± # & ^ # 4b # ^ (1)^ £ #1 Ui m % 4b & & # ^ #J . 

* * S. * ^ 4fc Bf . $t)Z&IL% & *f 4L 4Mb 4± ' $L ^ 

4& b > MI & YI f ° 

Sfc $ * W & # * _L it # fe tfc ^ J-X A & ^ m iH * ^ 

^ * % « S. ' *3fe*Pitt;«^#*4«e.^*#^«,W* #f « * 

*fc £ 4b A & Ife o gj ^ , ^^^^^.f'S^^I'p , ^ 
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(I) 

Ri > R 2 - R 3 - R 4 > R 5 - R 6 ^ £ ^^J^tf : ft i&Cj-dg^ ^ ; 

2. *» t tf # #'J f& SI £ 1 ^Ab & $7 ' ^+n^ m % % 1 > JL X 

Ci-C 6 f • 

3. *» t ft#*Ii£H J£ 2 m*-4b&y>} > & t X & f & ' R, 
^R4 b Hft' ffo R 2 ^R 6 t^^=-T*.« a ^ R 3 ^ R 5 If 
^ & 0 

a 4b ^ ^ (I)^: ^ ^ 4b ^ #/ ° 

(I) t ' n#m & ^ 1 » IX^t C r C 6 ^^SijUitf I • 
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